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ABSTRACT OF THE DISCLOSURE 

A television signal to be recorded is divided into its 
video and audio information signals. The video signal 
is used to frequency modulate a carrier wave. The re 
sultant frequency modulated carrier wave is then added 
to the audio signal and applied to a recording head for 
recording on a single track of a magnetic tape. 

This invention relates to wide band recording and 
reproducing systems and particularly to a system for 
recording and reproducing two separate channels of in 
formation. 

In the past, systems for recording two separate sig 
nals have utilized a separate tape track for each chan 
nel. An example of this is found in television recording 
systems wherein the video information is impressed on 
one track of a magnetic tape and the audio components 
corresponding thereto are recorded on a second or sepa 
rate track of the magnetic tape. One of the chief draw 
‘backs in this type of system is the necessity for two distinct 
tracks. This reduces the usable area of the tape. 

It is therefore an object of the present invention to 
provide an improved system for recording and reproduc 
ing two separate channels of information in a single 
track of a recording medium. 
Another object of the present invention is to provide 

an improved -system for recording and reproducing an 
entire television signal including accompanying sound 
in a single track of a recording medium. 
The invention is applicable generally to systems in 

which it is desirable to record two separate channels of 
information on a magnetic tape. Since a television sig 
nal recording and reproducing system necessarily in 
volves the recording of two independent channels of in 
formation, the invention, will 'be described with specific 
reference to such a system. 

According to one form of the present invention 
adapted for use in television recording, a television sig 
nal to be reproduced is divided into its video and audio 
information signals. The video signal is used to fre-> 
quency modulate a carrier wave. The resultant frequency 
modulated carrier wave is then added to the audio sig 
nal and applied to a recording head for recording on a 
Ásingle track of a magnetic tape. 

In accordance with one embodiment of the playback 
portion of the invention, the audio information con 
tained in the recorded signal is recovered by means of 
a conventional audio playback head. The gap length 
of the head is such that its acts as a natural ñlter to the 
frequency modulated portion of the recorded signal and 
is of small enough length to be responsive to the audio 
portion of the recorded signal. The frequency modulated 
video portion of the recorded signal is then recovered 
'by means of a second playback head having a gap of 
small enough length to be responsive to frequencies in 
the spectrum associated with the frequency modulated 
video Iportion of the recorded signal. The signal from 
the second playback head is then applied to a suitable 
FM demodulator for recovery of the video signal from 
the frequency modulated wave in a manner known in 
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the art. The video and audio signals may then be com 
bined or separately applied to a transmission means or 
television monitor for viewing as is desired. 
The novel features which are believed to be charac 

teristic of the invention are set forth with particularity 
in the appended claims. The invention itself ,both as to 
its organization and method of operation as well as fur 
ther objects and advantages thereof will ‘be better un 
derstood from the following description when read in 
conjunction with the accompanying drawings in which: 
FIGURE 1 is a block diagram showing a system for 

recording and reproducing a television signal in accord 
ance with the present invention; 
FIGURE 2 is a block diagram showing another form 

of the reproducing system of the present invention; and 
FIGURE 3 is a wave form diagram useful in the de 

scription and understanding of the present invention. 
The present invention will be explained in the context 

of a television signal recording and reproducing system 
with reference principally to those parts of the system 
which involve the processing and application of audio 
and video signal information to a recording head, as 
well as playback means for the reproduction vof the re 
corded signal and its subsequent processing to obtain 
the audio and video information. It is to be understood, 
however, that the fundamental concepts to be described 
are more generally applicable. For example, the record 
ing and reproduction of the video and sweep information 
signals used in a radar display. 
Any description of the capstan and drive mechanism 

associated with magnetic recorders, the details of which 
are known in the art but which have no bearing on the 
present invention have been omitted. 

The left hand portion of FIGURE l shows the record 
ing portion of the system. A video signal source 10, which 
may comprise the video detector of a conventional tele 
vision receiver is coupled to a video amplifier 12. After 
amplification, the video signal is used to frequency modu 
late a carrier wave in a modulator 14 in accordance 
with known techniques. The video frequency modulated 
carrier wave is then fed to an adder circuit 20 for corn 
bination with an audio signal as will -be hereinafter de 
scribed. 
An audio signal source 16 of the television signal is 

coupled to an audio amplifier 18. The audio signal source 
16 may comprise the sound demodulator of a television 
receiver. After amplification, the audio signal is additive 
ly combined in the adder circuit 20 with the modulated 
carrier wave output from the modulator 14 to provide 
a composite signal. The adder 20 may comprise a resis 
tive circuit including a resistor having both the output 
of the modulator 14 and the audio amplifier 18 applied 
thereto. The addition of the audio and video frequency 
modulated carrier signals is such that it causes the en 
velope of the modulated carrier wave to follow the 
variations of the audio signal (the amplitude of the 
carrier wave remaining constant), thus providing a com 
posite signal carrying ‘both the audio and video signal 
portions of the television signal. This composite signal 
is then amplified in a recording amplifier 22 and applied 
to a magnetic recording head 24 for recording on a mag 
netic tape 26. 

Referring now to FIGURE 3, there is shown a fre 
quency modulated video signal in waveform A. This 
waveform appears at the output of the modulator 14. 
Waveform B represents the relatively low frequency or 
audio output from the amplifier 18. Waveform C indi 
cates the output signal which is obtained fro-m the adder 
20 and which is impressed on the magnetic tape 26. It 
will be observed that waveform C is the additive com 
bination of waveform B and waveform A and that the 
FM carrier wave as applied to the recording head 24 
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serves as an A-C bias voltage for the audio signal. 
Linearity of the low frequency audio signal, when re 
corded on the magnetic tape is therefore achieved by 
the “A-C biasing” action of the video frequency FM 
modulated carrier wave. 

It will be noted that instead of frequency modulation, 
amplitude or phase modulation may be used to translate 
the video signal on to a carrier wave. Thus, the block 14 
is referred to in FIGURE l as a modulator so as to be 
representative of either a frequency modulator, a phase 
modulator, or an amplitude modulator. It will be noted 
that the audio signal can be amplitude, phase or frequency 
modulated prior to being added to the frequency modu 
lated carrier wave. Hence, if desired, the block 18 may 
also include suitable modulator apparatus for amplitude, 
phase or frequency modulating the audio signal. Thus 
in accordance with the invention a first signal to be re 
corded is used to modulate a carrier wave. This modu 
lated carrier wave then serves as an A-C bias for a sec 
ond signal to be recorded; and this second signal may be 
unmodulated or may be a carrier wave amplitude, phase 
or frequency modulated by the desired signal information. 

Referring now to the right hand side of FIGURE 1, 
one embodiment of the reproducing system of the pres 
ent invention is illustrated. The magnetic tape contain 
ing the impressed compos-ite signal is caused to be suc 
cessively passed over a video playback head 28 and an 
audio playback head 30. It will be noted that the sequen 
tial arrangement of the video and audio heads 28 and 
30 as shown in FIGURE l may be interCha'nged. 
The video playback head 28 is of any suitable design 

and has a gap length sufiiciently small so as to enable it 
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to resolve the video frequency modulated FM carrier . . 
wave composite signal impressed on the tape into a cor 
responding electrical signal. The output of the video head 
28 is amplified in a video playback amplifier 32 and then 
passed through a suitable limiter circuit 34 wherein any 
noise or amplitude variations of the signal are removed. 
From the limiter 34 the signal is fed to an FM demodu 
lator 36 in which a video signal corresponding to the 
original recorded video signal is produced. The demodu 
lator 36 may be of any suitable design and operates in a 
manner understood by those skilled in the art. 
The audio playback head 30 may be of any suitable 

design and has a gap length of sufficient dimension to re 
solve the amplitude variations of the recorded signal con 
stituting the aud-io portion of the recorded information 
into an electrical signal output. Thus, this gap length will 
be too large to effectively resolve the video frequency 
modulated carrier and as such serves to filter the FM 
carrier waves while resolving the audio signal. 
The output signal from the audio playback head 30 is 

coupled to an audio playback amplifier 37 wherein the 
signal is amplified and equalized, if necessary, to provide 
an audio output signal corresponding to the originally re 
corded audio signal. 
FIGURE 2 shows another embodiment of the repro 

ducing system of the invention compatible w-ith the re 
cording system of FIGURE 1 for reproducing the audio 
and video signal portions of the recorded composite sig 
nal. The system operates as follows. 
The composite signal impressed on the magnetic tape 

26 is converted into a corresponding electrical signal by 
a video playback head 38 and then amplified in a play 
back amplifier 40. It will be understood that the gap 
length of the playback head 38 is sufficiently small so as 
to faithfully reproduce the recorded amplitude varying 
video frequency FM modulated carrier wave signal. 
The output signal from the amplifier 40 is then chan 

neled to the respective input terminals of a limiter circuit 
42 and a low pass filter 44. The limiter 42 removes the 
amplitude variations of the signal and then passes the 
signal to an FM demodulator 46 wherein the video signal 
portion of the composite signal is recovered. 
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The signal channeled to the low pass filter 44 is therein 

stripped of the video frequency modulated carrier wave 
so as to reproduce the audio signal portion contained 
therein. The audio signal is then coupled to an audio amp 
lifier 48 wherein it is amplified and equalized to provide 
the response required. 
What is claimed is: 
1. Apparatus for recording signals on a magnetic me 

dium comprising: 
first input means adapted to receive a video signal; 
second input means adapted to receive an audio signal; 
means coupled to said first input means for producing 

a first carrier wave modulated by said video signal; 
means coupled to said second input means and to said 

first carrier wave producing means for additively 
combining said first modulated carrier wave and said 
audio signal to produce a second modulated carrier 
wave having an envelope which varies according to 
said audio signal; and 

means for recording said second modulated carrier wave 
on said magnetic medium. 

2. The combination defined in claim 1 wherein said 
first carrier wave is modulated in frequency by said video 
signal. 

3. The combination defined in claim 1 wherein said 
first carrier wave is modulated in phase by said video 
signal. 

4. The combination defined in claim 1 wherein said 
first carrier wave is modulated in amplitude by said video 
signal. 

5. In a system for the reproduction of audio and video 
signals recorded on a magnetic medium in the form of a 
composite signal which comprises the additive combina 
tion of said audio signal and a carrier wave modulated by 
said video signal, the combination of: 
means including a transducer for reproducing from said 

magnetic medium a signal corresponding to said audio 
signal; 

means including a transducer for reproducing from 
said magnetic medium a signal corresponding to said 
carrier wave modulated by said video signal; and 

means coupled to the output of sa-id last mentioned 
means for deriving a signal corresponding to video 
signal. 

6. In a system for the reproduction of audio and video 
signals recorded on a magnetic medium in the form of a 
composite signal which comprises the additive combina 
tion of said audio signal and a carrier wave modulated by 
said video signal, the combination of: 
means including a transducer for reproducing from 

said magnetic 4medium said composite signal; 
first detecting means coupled to the output of said 
means including a transducer for deriving a signal 
corresponding to said audio signal; and 

second detecting means coupled to the output of said 
means including a transducer deriving a signal cor 
responding to said video signal. 
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